Purification of a 90-kDa protein (Band VII) from cardiac sarcoplasmic reticulum. Identification as calnexin and localization of casein kinase II phosphorylation sites.
Purification and sequencing of proteins from cardiac sarcoplasmic reticulum (SR) vesicles have provided a framework for the study of SR function. Included among the SR proteins so far investigated are a collection of intralumenal proteins that stain blue with the protein dye Stains-All in sodium dodecyl sulfate-polyacrylamide gels. A single prominent blue staining SR protein of apparent M(r) = 90,000 (Band VII), however, has remained uncharacterized. In the work described here, purification of Band VII from dog cardiac SR vesicles, along with amino acid sequencing and cDNA cloning, identified this protein as calnexin, a homologue of calreticulin recently described in dog pancreatic microsomes. Using ryanodine-mediated calcium oxalate loading of SR vesicles followed by density gradient centrifugation, we have shown that calnexin is a bona fide SR protein and an integral constituent of both junctional and free SR vesicles. Calnexin was found to be a substrate for casein kinase II and was phosphorylated at two distinct sites localized to the carboxyl- and amino-terminal ends of the molecule. Enrichment of calnexin in cardiac SR vesicles indicates a role for calnexin involving the specialized function of the SR membrane.